Minimising the impacts of construction work on mobility, especially in urban areas, is a major issue for local authorities and construction planners that has not been sufficiently studied. This paper proposes a deterministic decision-making method for quantifying the impacts of construction work on mobility, including emergency vehicles, mass transit, individual transport, bicycles, and pedestrians. The method is based on multi-attribute utility theory, interviews with experts representing various stakeholders in construction, and a review of the literature and legislation. The practical use is illustrated with a real case study in which two shaft-construction processes (diaphragm wall excavated using a hydromill and vertical shaft sinking machine) are compared and ranked. The sensitivity analysis shows the robustness of the results. The resulting Mobility Impact Index can easily be integrated with other social, economic, and environmental criteria, thereby enabling the evaluation of alternatives from a multi-criteria perspective, e.g., in tender processes. The method could be useful to public authorities and design and construction companies and is being piloted in construction projects of the city of Barcelona. It has implications for corporate social responsibility, social/sustainable procurement, and social/sustainable impact assessment in construction.
Introduction
Construction provides society with infrastructure, buildings, and services, but it also has negative environmental and social impacts [1] . Contractors have increased their awareness of sustainability [2] , and several studies have examined the environmental and economic impacts of construction work [3] [4] [5] . However, few studies have investigated and quantified the social impacts, which have been relegated to third priority, behind the economic and environmental impacts [6] . Matthews et al. [7] state that social costs are often ignored by engineers and project managers during project planning, design, and bid evaluation because "they cannot be calculated using standard estimating methods". Kirchherr and Charles [8] stress the complexity of conceptualising the social impacts of infrastructure development, as they occur "over various time, space and value dimensions". Obviating the social dimension in the development of an infrastructure can have short-and long-term detrimental effects [9] .
One of the potentially significant social impacts of construction work is its effects on various types of mobility, especially in urban areas. Mitigating these impacts "is a major issue for construction managers, city officials and other regulatory bodies" [10] . Many studies have recognised the impacts of construction work on mobility [3, 7, [11] [12] [13] [14] [15] [16] . They have studied the negative effects of construction projects on a general category of (road) traffic, among other impacts that are not related to mobility. 
Establishment of the Scope
The method was designed to compare the impacts on mobility of different construction processes and plans. The proposed method is deterministic, that is to say, although some variables of the method are exposed to uncertainty, such as the duration of the effects on accessibility, it has not been included in the study.
Definition of the Mobility Impact Index
For the present research, the Mobility Impact Index (MII) was defined similarly to the Environmental Impact Index (EII) defined in Casanovas-Rubio and Ramos [33] , as both are based on an adaptation of MAUT and measure impacts of construction work. The of construction process (the alternative being assessed) is a measure of the social impact of construction work on mobility. It is the weighted sum of all the impacts on mobility (Equation (1)). The best alternative in terms of impact on mobility is the one with the lowest MII. 
Establishment of the Scope
Definition of the Mobility Impact Index
For the present research, the Mobility Impact Index (MII) was defined similarly to the Environmental Impact Index (EII) defined in Casanovas-Rubio and Ramos [33] , as both are based on an adaptation of MAUT and measure impacts of construction work. The MII i of construction process i (the alternative being assessed) is a measure of the social impact of construction work on mobility. It is the weighted sum of all the impacts on mobility (Equation (1)). The best alternative in terms of impact on mobility is the one with the lowest MII. MII i = j w j · Impact on mobility ij (1) where w j is the weight or importance assigned to the impact j on the mobility criterion. The impacts on mobility criteria are identified in Section 4.3, and reference weights are provided in Section 4.4. Impact on mobility ij is the relative impact produced by construction process i for criterion j. It can be defined using an alternative as a reference, as shown in Equation (2).
where I ij is the measurement of the indicator of criterion j of alternative i, and I re f j is the measurement of the indicator of criterion j for the alternative used as a reference. The reference alternative has a relative impact equal to 1, whilst the remaining alternatives have a proportionate impact. Equation (2) can be applied when the reference alternative produces all the impact types generated by the other alternatives. Otherwise, if a measurement of the reference alternative were 0, according to Equation (2), the relative impact of the remaining alternatives would be infinite. Alternatively, the Impact on mobility ij can be defined as shown in Equation (3), taking the highest-impact alternative for each criterion as a reference.
Impact on mobility ij
where max I ij j=constant is the maximum measurement of the indicator of criterion j of all the considered alternatives. The relative impact can thus have values between 0 and 1. For the alternatives to be comparable, the same equation (i.e., either (2) or (3)) must be used to calculate the relative impact of each alternative. Both equations can be understood as adaptations of a linear value function (MAUT). Linear functions were considered to be adequate to assess the social impact of construction work on mobility in this novel first approach. Some criteria have two indicators. In those cases, the Impact on mobility ij can similarly be defined as presented in Equation (4) or (5) .
Impact on mobility ij = w j1
I ij1
Impact on mobility ij = w j1 I ij1
where w j1 and w j2 are the weights or importance assigned to indicators 1 and 2, respectively, of criterion j. Reference weights for the indicators are provided in Section 4.4. I ij1 and I ij2 are the measurements of indicators 1 and 2, respectively, of criterion j of alternative i. I re f j1 and I re f j2 are the measurements of indicators 1 and 2, respectively, of criterion j for the alternative taken as a reference. Max I ij1 j=constant and max I ij2 j=constant are the maximum measurements of indicators 1 and 2, respectively, of criterion j amongst all the alternatives considered. If I ij1 = 0 or I ij2 = 0 for all the compared alternatives, the impact on mobility should be calculated as a criterion with a single indicator without weighting because the null indicator does not help to discriminate between alternatives.
Identification of Impacts on Mobility
The identification of the impacts on mobility caused by construction work was based on an initial round of interviews with experts on decision-making in construction and a review of the literature and European and Spanish legislation. This first round of interviews was conducted with a Sustainability 2020, 12, 1183 5 of 19 panel of 11 members representing the various stakeholders in construction: Local, regional, and state government; construction companies; environmental and engineering consulting firms; concessionaires; academia; and civil engineer associations. Their educational background was in civil engineering or architecture, and some of them have a PhD. Their minimum and maximum professional experience was 11 and 41 years, with an average experience of 26 years. Most of them were directors of civil engineering, infrastructures, construction, public space, and managing departments, although there also were some technical advisors and a full professor.
The means of transport that construction work can impact were identified in this step as: (1) emergency vehicles, (2) mass transit, (3) individual transport, (4) bicycles and other cycles, and (5) pedestrians. In the construction of mobility projects, an additional impact of the construction work on mobility was identified, namely, (6) the duration of the work or time until the mobility project is finished and can start to be used. This criterion refers to the necessity or urgency of beginning to use the mobility service being constructed once it has been finished. The different impacts of construction work on the different means of transport and other elements were also analysed in this step. They are presented in Table 1 . Table 1 . Classification of the impacts on mobility according to the affected element and type of effect.
Affected Element Effect
Lane or track Diversion Closure Stop, station, or parking space Relocation Total or partial closure
Weight Assignment
Based on an analysis of 20 weight assignment methods (direct assignment, ordinal methods, comparison on the basis of a single reference, alternative comparison methods, pairwise comparison matrix, etc.) and a practical exercise in the first round of interviews, the ratio assignment method [38] was chosen. It was selected because it considers both ordinal and cardinal information from the decision maker and does not involve an excessive cognitive workload or time commitment. As explained in Casanovas-Rubio and Ramos [33] , it "consists in assessing the relative importance of each criterion with respect to the least important criterion, taken as a reference". Thus, for example, a criterion might be said to be twice as important as the least important criterion.
This method was used to assign the final weights of the MII in a second round of interviews with six expert panellists representing construction stakeholders. Table 2 shows the weights obtained as the arithmetic mean of the weights assigned by the experts for different environments: Urban, suburban, and rural. The weights in the "OM" columns were assigned considering that the analysed construction work was intended to solve an imminent problem of obligatory mobility (OM) (for reasons of work or study), especially mass transit projects. In this case, the duration of the work becomes more important because there is an urgent social need to start using the mobility service to be provided through the project. The weights in the "M" columns were assigned considering that the analysed construction work was intended to solve a mobility problem (M) that is not an imminent problem of obligatory mobility. If the project being constructed is not related to mobility (NM) (e.g., a wastewater treatment plant or school), the criterion duration of the work (time until the mobility project is finished and can start to be used) does not apply. The weights in the "NM" columns were calculated by distributing a total weight of 100% between all the criteria except for the duration of the work (time until the mobility project is finished and can start to be used), proportionally to the weights in "M" columns. In other words, the weights in "NM" columns are a normalisation of the weights in column "M" to sum 100% when the criterion duration of the work is not used (in NM projects). Note: NM = non-mobility project, M = mobility project, and OM = obligatory mobility project.
The highest priority was assigned to minimising the disruption for emergency vehicles, followed by mass transit for all three of the environments considered. In a rural environment, more importance was given to minimising the impacts on individual transport than in the other environments, as rural populations might be more dependent on individual transport than their urban or suburban counterparts. In contrast, minimising the impact on pedestrians was considered more important in urban and suburban areas than in rural ones, as the number of pedestrians is higher.
When none of the compared alternatives has an impact from Table 2 , that impact should be excluded from the decision-making, as it does not help to discriminate between alternatives [33] . For example, if none of the alternatives affect mass transit, this impact should not be included in the decision. When a criterion is eliminated, the weights of the rest of the criteria should be standardised to total 100, as that way the impact of the alternative taken as a reference will equal 1 when using Equation (2), and the impact of a hypothetical alternative with the maximum impact amongst all the alternatives will equal 1 when using Equation (3) [33] .
In the second round of interviews, the experts also assigned weights to the indicators belonging to a criterion with more than one indicator, i.e., as explained in Section 4.5, individual transport and bicycles. Table 3 presents the weights obtained as the arithmetic mean of the weights assigned by the experts for the three different environments. The weights in Tables 2 and 3 can be used as a reference and adjusted to the specific construction environment. 
Definition of Indicators
The general scheme presented in Equation (6) was taken as a starting point based on the interviews and the authors' analysis. The literature review provided scarce information on the quantification of the social effects of construction work on mobility.
The indicators are defined in the next subsections. The following should be noted:
(1) "Intensity" was defined specifically for each impact based on the increase in distance and price, the closure or relocation of the service, and other factors. (2) The data in parentheses for some indicators mean that they may be difficult to obtain or unavailable. If a datum is unavailable, the indicator can alternatively be defined without it, provided that the impacts of all the construction alternatives are calculated equally. The units in parentheses refer to the data in parentheses. (3) Some coefficients were defined to better differentiate between the impacts of the construction alternatives in a standardised manner (Cint, Ctype, Cdan, and Cdens in Table 4 and Table 7 , Table 8 , Table 9 and Table 10 ). They do not have an absolute value but reflect a ranking. These coefficients were determined by the experts interviewed according to the intensity/severity of the social impact caused by the construction work. (4) The distance of the itinerary during construction is measured from the starting point of the diversion to its end point.
Emergency Vehicles
All types of emergency vehicles are considered (ambulances, firefighters, security forces, civil defence, etc.) and all are assumed to have the same importance. The indicator of effects on emergency vehicles I 1 is defined in Equation (7).
In days·
no.o f trips 365 days , where: i = Entry and exit point of emergency vehicles at their premises (hospital, fire station, police station, etc.) or area where an emergency could occur that is inaccessible or offers only limited accessibility for a period of time due to the construction work. j = Construction stage with a markedly different effect on the accessibility to the entry and exit points for emergency vehicles or to the area. t ij = Duration of the effects on the accessibility to i during j (days). n i = Number of people affected per unit of time. Average number of trips by the emergency vehicles per unit of time at entry and exit point i or average number of people that need an emergency vehicle in the affected area i. The latter can be calculated as the surface area of the affected area multiplied by the population density and the average number of annual trips by the emergency vehicles per 100,000 inhabitants. In the region of Catalonia, 12,649 trips per 100,000 inhabitants can be used as a reference [39] [40] [41] (calculations by the authors; number of trips/365 days).
Cint ij = Coefficient reflecting the intensity of the effects on i during j depending on whether the construction work hinders or prevents the emergency vehicles from passing (Table 4 ) (adimensional). 
Mass Transit
The following collective means of transport are considered: Bus, coach, underground, tram, and train. The indicator of the effects on mass transit I 2 is defined in Equation (8) using Table 1 . . n i = In case of diversion or relocation of i, the number of people who use i per day. In case of closure of lanes or tracks, the number of people who use the closed lanes or tracks plus the number of people who use the lanes or tracks that receive the diverted traffic during the closure. In case of closure of stops or stations, the number of people who use the closed stops or stations plus the number of people who use the previous and following stops or stations (no. of people/day).
rd ij = Relative increase in the distance of itinerary i during j expressed as the ratio of the distance of the itinerary during construction to the distance of the itinerary without construction (adimensional). In case of closure of a lane or track in a stretch with more lanes or tracks, rd ij = 1. where dcons ij = Distance of the itinerary in case of effects on the lane or track or maximum distance between stops or stations during j in case of effects on stops or stations (km). Note: Both the relative increase in the distance (rd ij ) and the distance during construction in absolute value (dcons ij ) have been considered. The first is useful to compare alternatives with similar distance in absolute value, the second to compare alternatives with similar relative increase in the distance.
rp ij = Relative increase in the price of the itinerary with i during j expressed as the ratio of the price of the itinerary during construction to the price without construction (adimensional).
rc ij = Relative increase in the capacity of i and the adjacent stops, stations, lanes, or tracks, as applicable, during j (adimensional). In case of diversion of the lane or track or relocation of the stop or station, rc ij = 1. In case of closure: no.o f stops without construction = no.o f stops with construction plus the number of stops or stations closed. Table 5 shows the most common relative increases in capacity in case of closure of one or two stops or stations assuming that the users of the closed stops or stations will use the next closest ones on the same line. Table 5 . Relative increase in capacity in case of closure of one or two stops or stations according to their location.
Number of Stops or Stations Closed

Location of the Closed Stop(s) or Station(s)
Intermediate Terminus Motorcycles, cars, high-occupancy vehicles (HOVs), taxis, vans, and other individual means of transport are considered here. Two indicators were defined to quantify the effects of construction work on individual transport: I 3.1 for the effect on lanes (Equation (9)) and I 3.2 for the effect on parking spaces (Equation (10)).
In ADT i = Average daily traffic of i (no. of vehicles/day). n i = Average vehicle occupancy in i (no. of people/vehicle). In the absence of more precise information, and where deemed applicable, data from Table 6 can be used.
rd ij = Relative increase in the distance due to the effects on i during j expressed as the ratio of the distance of the itinerary with construction to the distance of the itinerary without construction (adimensional). In case of closure of a lane on a carriageway that has one or more other lanes for traffic heading in the same direction, rd ij = 1.
dcons ij = Distance of itinerary i during j (km). Note: Both the relative increase in the distance (rd ij ) and the distance during construction in absolute value (dcons ij ) have been considered for the reasons explained in Section 4.5.2. rp ij = Relative increase in the price of the itinerary equivalent to i during j expressed, in general, as defined in Section 4.5.2 (adimensional). If there is an alternative with Price without construction ij = 0 and Price with construction ij 0, rp ij is defined as follows (currency units):
Price with construction ij − Price without construction ij ∀i j with Price with construction ij − Price without construction ij ≥ 1 1 ∀i j with Price with construction ij − Price without construction ij < 1 A threshold was set at 1 in the alternative definition of rp ij . Without the threshold, when Price with construction ij − Price without construction ij < 1, rp ij would be <1 and would produce a reduction in the indicator of impacts on individual transport (I 3.1 , Equation (9)), whereas there would actually be an increase in the impact due to the increase in the price of the itinerary.
rc ij = Relative increase in the capacity of i and the adjacent lanes during j expressed as the ratio of the capacity with construction to the capacity without construction, defined similarly to Section 4.5.2 for lanes (adimensional). In case of lane diversion, rc ij = 1.
In [days·no. o f parking spaces] or, in some cases, days·no. o f parking spaces· $ day , where: i = Parking area affected by the construction work. j = Construction stage with a markedly different effect on the parking area. k = Type of parking space. t ijk = Duration of the effects on type k parking spaces in i during j (days). n ijk = Number of type k parking spaces in i affected during j (no. of spaces). rp ijk = Relative increase in the price of a parking space equivalent to a type k parking space in i during j in the closest alternative parking area, expressed, in general, as the ratio of the price of the parking space with construction to the price of the parking space without construction (adimensional). If ∃i jk of any alternative with Price without construction ijk = 0 and Price with construction ijk 0, rp ijk is defined as follows (currency units/day):
Price with construction ijk − Price without construction ijk ∀i with Price with construction ijk − Price without construction ijk ≥ 1 1, ∀i with Price with construction ijk − Price without construction ijk < 1 Ctype k = Coefficient according to the type of parking space affected ( Table 7 ) (adimensional). Cint ijk = Coefficient of the intensity of the effects of the construction work on type k parking spaces in i during j depending on whether the parking spaces are relocated or simply closed (Table 8 ) (adimensional). 
Bicycles
The effects on transport by bicycle and other cycles are considered here. Two indicators were defined to quantify the effects of construction work on bicycle transport: I 4.1 for the effect on the cycle lanes (Equation (11) ) and I 4.2 for the bicycle parking spaces (Equation (12)). Effects on public bicycle parking spaces are considered as important as effects on those of rental services.
In dcons ij = Distance of the itinerary by i during j (km).
Cdan ij = Coefficient for the increase in danger of the alternative itinerary equivalent to i during j ( 
Pedestrians
The indicator of effects on pedestrians I 5 is defined in Equation (13) . A simplified indicator I 5s is defined in Equation (14).
In days·m 2 , where: i = Pedestrian area (area in which pedestrians have priority; pavements, pedestrian crossings, and precincts, etc.) that has become inaccessible to pedestrians due to the construction work. j = Construction stage with a markedly different effect on the pedestrian area. t ij = Duration of the effects on i during j (days). Cdens i = Coefficient representing the usual pedestrian density of i (Table 10 ) (adimensional). a i = Width of i without construction work (m). rd ij = Relative increase in the distance due to the effects in i during j as defined in Section 4.5.3. dcons ij = Distance of the itinerary through i during j (km). ra ij = Relative increase in the width of i due to the effects of j expressed as the ratio of the width of i with construction to the width of i without construction (adimensional).
In days·m 2 , where: i, j, t ij and Cdens i are defined in indicator I 5 . S ij = Area of i inaccessible to pedestrians during j (m 2 ). In the case of mobility-related construction projects, the indicator I 6 defined in Equation (15) should also be used.
where t is the time in days from the start of the construction work until its completion. The duration of the construction work has already been considered in the rest of the indicators (a longer duration leads to a higher impact on mobility). However, one aspect of the duration has not been included in the rest of the indicators and is considered here: The urgency and need to start using the mobility service to be provided once the construction is finished. As the method presented in this paper evaluates the impacts of construction work on mobility, I 6 only considers work that, once finished, will enable the supply of services related to the mobility of people or freight transport. In the case of the construction of projects unrelated to mobility, the indicator I 6 should not be applied, and its weight should be proportionally distributed between the rest of the criteria (as presented in Table 2 ).
Case Study
Description and Input Data
The proposed method was applied to the construction of two real ventilation and emergency exit shafts on the Madrid-Barcelona-French border high-speed rail line. The two shafts are located in the Eixample district of Barcelona and have very similar mobility conditions. The first shaft is located at the crossing of Bruc Street with Provença Street (see Figure 2 ). It was built according to the conventional process of a diaphragm wall excavated using a hydromill and has an inside diameter of 20 m. The reinforced walls, which are 1.20 m thick, extend 43 m below ground level. The construction work consisted of three phases involving different land occupation. The second shaft is located at the crossing of Enric Granados Street with Provença Street (see Figure 3 ). At the request of the Barcelona City Council, in order to reduce the social impact of the construction, the design of this shaft was different. It was built with a vertical shaft sinking machine (VSM) and has an inside diameter of 9 m and a depth of 47 m. The shaft casing consists of concrete rings with four arches with a thickness of 0.40 m. The construction work was also performed in three phases. For a more detailed description of the case study, input data, and performed calculations, refer to Casanovas-Rubio [44] , (pp. 133-139). 
Results and Discussion
The results of the indicators of the two shafts are presented in Table 11 . Table 12 shows the relative impacts and the MII using Equations (2) and (3) . The weights in Tables 2 and 3 for an urban area were used. As the high-speed rail line is not considered to solve an urgent problem of obligatory mobility, the weights in the M column were used.
According to Tables 11 and 12 , the alternative built with the VSM had the lowest impact on the mobility of emergency vehicles, mass transit, individual transport lanes, bicycle parking spaces, pedestrians, and the duration of the work. Together, these criteria account for 86% of the total weight. The alternative built with the conventional process was the best in terms of the impact on individual transport and bicycle mobility, considering both lanes and parking spaces. It was also the best with regard to the impact on parking spaces for individual transport and cycle lanes.
The results in Table 12 show that the VSM alternative had the lowest MII for all three references and according to the weights assigned by the experts. Hence, the VSM alternative was the best in 
The results in Table 12 show that the VSM alternative had the lowest MII for all three references and according to the weights assigned by the experts. Hence, the VSM alternative was the best in terms of its impact on mobility. The differences between the MII of the conventional and VSM alternatives were 22.5%, 70.2%, and 36.9%, respectively, for each of the three ways of calculating it. 
Sensitivity Analysis
A sensitivity analysis was performed to determine the stability of the results when the weights are changed. It was performed using weight sets (1) to (6) , assigned by the six experts interviewed (Table 13) . This made it possible to consider the variability in the experts' preferences. Notice that if the arithmetic mean of the six weights of each criteria and indicator in Table 13 are calculated, the weights in Table 2 (column U, M) and Table 3 (column U) are obtained. The resulting MIIs are presented in Table 14 . Table 13 . Sets of weights assigned by the experts used in the sensitivity analysis.
Criterion
Indicator Weights As shown in Table 14 , the VSM construction alternative had the lowest MII for all the sets of weights assigned by the experts and for all three ways of calculating it. The variability in the weightings assigned by the experts did not affect the identification of the alternative with the lowest impact on mobility through the use of the proposed method. 
Conclusions
This paper presents the Mobility Impact Index (MII), a new method to assess the impact of construction work on mobility based on an adaptation of MAUT. A panel of experts contributed to identify the impacts and the definition of weights. The method has been successfully applied to the construction of two real ventilation and emergency exit shafts of the Madrid-Barcelona-French border high-speed rail line located in the Eixample district of Barcelona that were built with diaphragm wall excavated using hydromill (conventional) and vertical shaft-sinking machine (VSM). The conclusions drawn from the study are listed below:
(1) Emergency vehicles, mass transit, individual transport, bicycles and other cycles, and pedestrians were found to be the appropriate classification of means of transport in order to quantify the impact on mobility;
(2) The diversion and closure of lanes and tracks and the relocation and closure of stops, stations, and parking spaces were found to be the potential impacts on mobility and affected elements by the construction work; (3) Minimising the disruption for emergency vehicles was assigned the highest priority by the panel of experts followed by mass transit for urban, suburban, and rural environments; (4) Minimising the impact on pedestrians was considered more important in urban and suburban areas than in rural ones, as the number of pedestrians is higher; (5) Minimising the impact on individual transport in rural areas was given more importance than in the other environments, as rural populations might be more dependent on individual transport than their urban or suburban counterparts; (6) The duration of the work takes higher importance when the project is intended to solve mobility for reasons of work or study; (7) The case study showed that the construction with VSM has an impact on mobility 22.5%, 70.2%, and 36.9% lower than the conventional construction for each of the three ways of calculating it; (8) The sensitivity analysis showed the robustness of the method, as the results show small variations (ranging from 0.1% to 10.7%). In all cases, the MII classification does not change, VSM being the best for all the seven sets of weights.
A limitation of this study is that the proposed method is deterministic and, hence, does not include uncertainty in the variables. Monte Carlo method or fuzzy arithmetic could be added to the proposed method to deal with uncertainty. The uncertainty in the weights has already been partially considered in the performed sensitivity analysis. Linear functions (Equations (2) and (3)) were considered appropriate as a first approach to assess the social impact of construction work on mobility. Further research may explore non-linear functions and include them in the uncertainty analysis.
The Mobility Impact Index contributes to the sustainability assessment of construction processes by quantifying the impacts on mobility and, thus, increasing the awareness on social aspects. In fact, all the research presented in this paper can be framed within the CSR of design and construction companies. The findings make it possible to consider the impacts of construction work on mobility in decision-making in construction during the design and tender stages, as well as to monitor them during construction. They have several practical applications:
(1) During the design stage, the MII enables optimisation of the construction process and planning of the stages to minimise the impact on mobility, thereby improving the ESIA; (2) In the tender stage, the method enables the ranking of the alternatives proposed by the construction companies in terms of their impact on mobility, as another aspect to consider in the tender. Therefore, it could be of interest to public authorities and other bodies aiming to achieve SPP; (3) The method could also afford construction companies an edge when tendering for building contracts. They could use it to justify that the construction process and plan they offer are the best of the various possibilities in terms of mobility because they would be able to use the MII to compare the processes objectively and quantitatively; (4) It could likewise be used to monitor projects during the construction process itself, in order to compare the actual impact on mobility with the impact predicted in the design stage, enabling corrective measures to be proposed in timely fashion in case of deviation.
A further study could assess, by means of MII, the impact on mobility of different construction processes, and the findings could serve as reference for public administration and design and construction companies. The proposed MII can easily be integrated with other economic, environmental [33] , and social criteria, including occupational risks [45] , to evaluate construction processes and plans and select the best alternative from a multi-criteria perspective. Other social impacts of construction such as impacts on utility services, shops and other businesses, or facilities have scarcely been studied. Further research is thus required to understand and quantify such impacts, especially in urban environments, as well as to fully incorporate the social dimension into the decision-making process for construction work. Further research might also explore how to adapt this method in order that it can be useful in emergency situations caused by natural or anthropogenic disasters. 
